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Abstract of JP2001 196573 
PROBLEM TO BE SOLVED: To provide a 
semiconductor substrate, having semiconductor 
layers of uniform concentration profile in the 
depth direction of the substrate using a new 
constitution, and to provide a manufacturing 
method of the substrate. SOLUTION: Trenches 2 
are formed in a silicon substrate 1, and an 
epitaxial film 5 is formed on the substrate 1 which 
includes the interiors of the trenches 2 by an 
epitaxial growth method. After one part of the film 
5 is subjected to etching treatment, an epitaxial 
film 6 is formed on the substrate 1, including the 
interiors of the trenches 2 by an epitaxial growth 
method to fill the interiors of the trenches 2 with 
the superposed epitaxial films 5 and 6. When the 
surface of of the films 5 and 6 are planarized, 
different layers 3 for extending in the depth 
direction of the substrate 1 are formed in the 
substrate 1. 
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o [0 0 17] ^r«D^ ¥aS#31£±©xlf**S^;l>§i 
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coo 1 8] n^5(ceno¥«{4««i(D86fi^r%fc 

COO 1 9] »^lR6(ClHi?0 < fc'5fC, h PV^I^iDjS 

BtUit?, B/a<F/2 0 <0BMS*iffi£S-&3 
k, xe**s/*^§i©Ji&ig:*fa±T3tktf-e* 
•5. 

C0020] m$m 7 tcfBK© i 5 fc. h uv^anxtt 
ST* £ x y y ^ Jc i; T APX-T 5Ct effig"? & 

h ^^taxmicmmt^mrc turn *>$naw&&% 

CO 0 2 1 ] »^9fe«k0 : 1 0{C|B(g<D¥3»^S<D 

c ktc i. k> mm*.imz> c k Txtr^4=->^;u 
J&<omtt*ra±£^5c:k#T'ff.5 0 futpasx 

•y^y&gi* h uv^x^^vir-ftia^M-efe^Tt 

Wt>T t»flffS<ofilififc,Snx-r 5 c 5 . 

CO 0 2 2] *#fc> l OfcfB©©^#;Stg©Sa 

ig^1*«0*7tc v «pgBx-^;/y-9-^x*covvT\ ifg 

c o o 2 3 ] mstm i i fcfat^¥#f*^«<D£Bt7-fg; 

PgP£S<*fc£D*:Bfc£-r sc k^-e*?»o 
CO 0 2 4] W^l 2*5«fctf 1 3{C|BfE<D^3?«cS« 

CO 0 2 5] #fc, SltfJgl 3 lcWML<D¥m&mfo<DWl 
SSflggBrtTx fc? # + + ;U^/£SI ti->fy 



CO 0 2 6] m$9 1 4 f£f3iffi(D^<*g«<9!Gi73t£ 
cD.fc? x-y^-v^MSfcfc-(/NT«BfPSP^S^95tc 

aT-eox-v^y^Mg^f 5 <r kft^-e^^c 

CO 0 2 7] 1 5 £KW0#3ttt£1K<DaBfi£& 

x-y^>y|^5£f S C k^T'#5o 

co 02 8] $/c, w^i 6{aeK<o.i;5{c, xe^t 

TXVf^^^-ir;l/JS«:^LT h IsZsJ-fflaffl&J: XfW- 

M PSB#)£<0^tt*^±-r . 
CO 0 2 9] 1 7 «CfEffi<9¥IS<^EOl!Bg^ 

intf. xif^^i/^^to^Kiigfcfeo^T K-^ 
v h k^S ^X^^sSA-r * d k ^Siix tf Z**/* 

CO 0 3 0] Statu 1 8(etefg(Di?te, xtf^^-> + 

ffi) {cfev^T^A^i2?iJbTJlii'F^=£i^/h-r«E:k 
A^^k^So 

c 0 0 3 1 ] wmm 1 9 fcisiio«fc ■? fc, #^{titcD^ 
o fti^-cD^sert-extr^^s/^ ^sbk^^cs^ 

CO 0 3 2] IB^2 OfcJztf 2 1 »CieSJ<3D¥9K*®f£ 

*mm&*> u< tix-y^/^-y t) jpsffc-rs cik 

r*®:M*fll^-rsc:k^pr^k^5o jta^.T, l«^2 
2fe*Cf2 3kl«fcn^ ■=?X^7«^0feL<(±F-7l' 
xy^^^oxb^^k-r^ck^ffik^t), ^fficD 
^Stocfe^^Jtaxm^o^^Ba C k A^T^So 
Co 0 3 3] W«^2 4 fc:!3*toJ;5«c, ^fflftiSHlx 
^tc^^ / ^T, M^>f L ^OJljixlf^^i'^;i/^(7)f|j^ 

C 0 0 3 4 ] WSJ* 2 5 ti3K^^«cS«OS!)i^ 



(8) 



4$ ffl 2 0 0 1 - 1 9 6 5 7 3 , 



[0035] £ b i'V7©iSflBffi* , &SWBR*S* 

[0 0 3 6] *©SL 4yWM^©Wfl4y*WW> 
[0 0 3 7] »^«2 6 fcfi^¥«K*WE©«**tt 

fcititf. hVVf-OBW («fa«W» fc»ubuv 
7«±gp (S*c£BW) to«SC&*^ 5 < 7-5 c i:tc 20 
<fc0v BOWM©*** «JWWc7*/l>7rX¥a«*R 

[0038] W5tt^2 7fcts«oJ;-5tc, n/v^rto 

V^2*B*Ufci:#. B/a<F/2 0©H*S:» 

[0039] »«^2 8fcffi«©*-5tC, M/V^Ani a 
liK5^xy7V7fcfl!V v rfc7**J' bx?7>^fc.fc 
3 HTJttx y 7 <fc T «.ftJX-r 5 c £ * 

m*m 2 9 fcta«© * 5 fc. b 

fcfc*o ft^T, 7**7rX¥^lS©«&tt*fr-t 

[0040] 3 0 itf 3 1 £E«©¥«K*«R 

©KttUttictntfx j«fi©bl'V7©llP«*^*- 
^tsc fctcfc 9 UBP**J»f * ^ fc*7**7 r X 
^^©S&ttfcl^^S So COS8P 

S&x>y 7 b U>7x-y 7 V^ffiS<DKIT-fe^ 

[0 0 4 1] UK, «S0«3 1 »CBK©¥**»R©a 
[0 0 4 2] 3 2 £tS®©¥S<*»6©^** 



[0 0 4 3] «*«3 3KE«©2NW*iHE©t8&ett 
tJ:n«s 7*/l'77X¥^ttIg©*£*I&&fr*£ (;: 
t±j««l/- b*MSvft*E)KX;V— 7v b©{ST#&^S 

nsffx xe**s^/t'li*f«5fc<fct>^ l -'*& 

K> 7*;l'7rXiHP*lll«3S5^tea'Wi*^ 
7rX^#R«ffl&©*^Kirt*^7fttf' ^ * 

<0ft*x *;l/-7V btffl-tU ftttwH'^** 

[00 4 4] 3 4 teBfM>*»#*fW>W*«iS 

fcititf, Hf^*->+^ii®t7 ; e/l/77X¥iS 

;U— TV bt>lRl±7So 

[0 0 4 5] fg^«3 5Kja*D¥*fl**©«fi*» 
*fa±£Hi:S&?Fa. (-7) «r«W]7Sf=K>fctt> HHk 

SKBSPSP^S<*t»<0«r9lD^< C k«r!6*lk7ax-y 

&3 1 x V! ^ * -V ;V ©a t. «r«SclHl SI !? 517 C fc K * 
[0 0 4 6] IWW3 6KC«Oi|a»(«l«©«a3«fe 

[00 4 7] 3 7 KK«Oi|«WMHRO«fc*« 

Kfcx«5»7V-7«lffl«raSlU , rfT^ c k^BlfteT-feSfe 

40 [0048] 18*^ 3 8 teB«©i|saM*at«OK835tt 
<0<t^fCx x->'7vySBS*cfct'>TttlP8PW*S»?W t5: 

[00 4 9] ft#B 3 9 KCKOiiaW***© Wfi^* 

i«»f *. ^©^*> ^pgftDx•y7v^^afflfcfe'' , 
tf, y =i » 7 b v>fc 



15 

[0 0 5 0] si3?lg4 OfclBfcCi«J;^fc, x^*^-* 

[0051] tt$9M 1 k:BRO¥t»««tfc(DgBBB^S 
»c<fcftfcf, xtf ^^^-v^SOfiEKTSfcfe^T F— /< 

mttewct -a c t So 

[0052] IS*^ 4 2 fcf2«c<D<fc 5 fC, Htl&fclg 

[0053] m?m 4 3 fCf3K<D¥ig#3ffiOiyit73i£ 

[0 0 5 4] 18*3*4 4*5<fcr/4 5 fcl5&Gr>¥iSttgffi 

.fctf 4 7fc<fc.m£. ^^UHlfeUliK^iy 
fl^**«inilll**rtLbr s c fctf-p* «o 

[005 5] 19*3? 4 8 teiESE<D«fc 7 fc, spB-ffcfilSX 
i&WUWf*iRU Sit. ¥«{t*US*fgfl6-r 

[0056] m&K4 g(ceno¥«i*sfi«»(cj:n 
&n*v*©ic»LT, mTx-**b<D*m{*m ohk 

So 

[0 0 5 7] §ft^«5 0teiB«©^*&K#Ji§f«:«fc*i 

(t-rscfcA^fcftSo 
[0 0 5 8] StJji^S I tClE^O#l»^a«#lit£J;n so 
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a*¥Wft *l«*eflf'j3y) <D'J>1&< 

s±T-<ossgm*fSinE-rs c t: trees. 

[00 59] 5 2 h:8Bff(0¥«f|««OfiEe^i£ 

fc. Xt!^^->-ir;HP < 0±fc^t}i^(3DKA^K*n. . 
h l^V^I*Ifcfe</^TxlfiSr^~>^;bBacoF«3«iJfi:«S«i|Et 

9. M-'V^rtaSfc^g^-B-fcXtf^^^^flDrtffl!! 

n{&% t s c t tmmczt s „ 

[0 0 6 0] ¥*gt#«g±©xfcf*^>-v;l® 
43«fct/#Sfef»^OSffi*^SftSnSo ^5, I 

[006 1] 18*31 5 3 fcfB®i<0¥3i{fca®<Dlljg75i£ 

[0 0 6 2] fgjRiK 5 4 {cfe©«0*««cS=E€>S5t75j£ 
feints xfcf^^i/^^^OfiK^XSJc^-'T F— 

[0063] it 5 5 ictm<oim#mm<o$mjjm 

[oo64] mim. 5 6 \z.mm<o*mwmsL<owfrt5m 

ita&mK (mux. tzmntt 
nt-r^n £T*^&®<o&te&iii*miL-? s c t*re 

[00 6 5] 8S^R 5 7 tCfS^<D¥^i*S«g<QiSjS73 S 
© «fc 9 te, Siix tf * .y ;vfii» * 

Cfc*iT^So 

[oo6 6] 5 8 icm&<D&mm&<o§iim7jm 

T> xtr^^riz-v^^iStcJ:!? hbvf^^ft^ 

^*s«±jcxtr^*^^7i«A^j«2nSo sefc 
¥^<*st5±<o x ^ * ~> \ imvmm & e. mmmj t> 



(10) 
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20 



m<oimm> "f" «fc>wct, c ©*»»««= 
coos?] «*« s 9 ic&m*mm&<ow&J5& 

J: 0 h uv*rt 
BfcLfcfc^ B /a<F/2 0©BW**»S*** c 

tic**), xe^+s^vpoaatt*^***^ 

#•?#*<> 
[00 6 8] 

[»BOS«to»»I OB l OSWOWBD WT» CO 

[0 0 6 9] 0 1 . 2li. *^©»«C*»*¥W* 

jrrj^c. ^<*«fc*«jat-syy=iys** ows 
v^2 ortasicadWf»4'y avKsWBWsnTv* 

5**SnfctOT?**. CUT, S/'J3V«6H4N 

s»wea&*. s«itt£m^3©^wtp 

SO . *fc» saWiao^XKBUt:, hUvf-2« 

^ 2 rtaSfcUrfl© F-><> >* * * 

[0 0 7 0] JPW«HBoWW»«WW-*« 
s*\ SI (a) Ct^-J^C «ttas/U3y«El 
*ffl&f* 0 *l/C. 01 (b) icwrj:*»c, 

j/.j 3 >s« i out. 

hvvy?74 -c * ^ wa©w«KMP» 4 a **• 

gi, f-y $r tt |*5 -f x y *V T fe S * * b * 

t± H 7 -f x >y f - V '^^S* U<* 



[0071] sfefc, ai (c) c*-r.t5c> ^ 3 

y&ffcil 4 *7X * C LT^HM* 'J 3 VS« 1 CM' 
^^•feXT'fflV^^R 1 Ete (Reactive IonEt 

ching) *flfrvc«gi> y n y^^cx-^y 
[00 7 21*43, hUV^iflXCSb-C, WJM 

■>x-y bx?f-y?C**bUy*iBfi&*fT5«fcC 

*HF*»IW«J6»bT«*UT*t, TM 
AH««fcJ:5 hl/Vf I-y^ytW. TMAHig 
SfctSWItw^ytt'/'J l ©ffi*&C 

j; rj xy ^-y^U— b *W* * fc1$1SE*ffl<^3 1 

si (no) *k*«wc, M^y^iiffi^s i (i 
i i) ttk-rscfc-es i (no) ®tsi (ii 

1) SOSJRtt (1 = 6 0) iciiJWTX^f Uttr* 

(CKO hw**«v* c fc^efcSo 
[oo7 3]?lf^@i (d) teaw*5^^ 

^tfi: LTfflvNfcSMfcffii 4 *Sfc£U-=&s 02 (a) C 
j£^&fc^l±CX\£#**'*A'®5fc?&lfrr* (b 

uvf - 2 oiwwcaamxe **^/v« s 

Ztclbm. (H2SO4 ) +5«ftrf** (Hi 0z ) 
ttK©W**flS"«» fc » *©*C, HF*«»CJ: 

yy c 5o . h f ft&tttc * *»» 

^-rscktRi^-efe'?^ 01 (d) -eii 

UTl>*o et. »»bft«Sl*LP-CVD^lry 
M«4Kf* '• 8 0 torr, Hz MB : 2 0~ 5 

o y : 8 o o~ 1 1 5 o^c, jaa 
[oo7 4] 02 (c) c^-r^^c. xt!^* 



40 



so 
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mu&zim-rz c tic & ofcimmtwmmzmsi 
-rso fcti. iihfevi&m&ttz 
mi? s c t u\, 0mfl^}-flfg««c(f « t » 

S i Ha 5r«XktT»,^fti&. UQM : 8 Oto 
r«\ Hz jffifi : 2 0-5 0 U -y h;lV#. S i Ha ft 
fi:0. 2-0. 5U7h;l//^ S«M: 7 0 0- 
1 1 5 0'Ck-?% o „ 
[007 5] C<DJ:v^m^^^^'>^)Vm5. 6<D 

[0 0 7 6] *<1T-, 02 (c) ©xfcTfiKgK&i*;*,, 
02 (b) *C^J;dfc v xe*^+;l^SeD/j£jK& 

©-Wfcptfafc, n&8t : 8 0torr. H 2 i^S : 2 0 
~5oy7h;l//^ HCljfif:o. 5 — 1. 0U-y 20 

Sffiias :7oo—ii5 ott-r*. 

f ftfCffipgP^j®Rfl*|Jcx-y^>'^ - LThU>^2 
<9JggJ!<OX t: 2dri/*;\,m 5 ©x y ^ V^S^'h* < "T 

B*H,\, xtf^^-wl^S^X-y^V^ia 

HJcfe^Tfi, 4>ft< tti-yfv^tM i ©at 

&Sffi&<DiaSfcg«l 5» m«j{c«, 13 4 

KzrrT «fc 5 fc:, l l Q0^±\cm$\^T3Ly?--y7M i 

^U-yhfc&S. £fc, UPasOxy^v^fciaLT 
* f/WP* 0, hci 

Ji^ff^ffl^SCtA^Sb^. COHClSfcttHi 
9 L P-C VD^^V/H-rtJc^fX^ALTffla^^ 

cih^piHeTst). jsBP®s^a^bTx.y5f->^*jiaa 

[0 0 7 7] CKDidfC, hl^>^2<DBSpgp^Xy^ 

v^Lfc^, 02 (c) cjjt-r sfixtr*4=i/ 
[0078] fit, aiixt;**^+^ft«tejeE 

l±<Dxt!^^v'^;l/JP5 > e<Dmm*¥-mtLT. m so 



#P4§2 001-196573 



2 (d) K^fJ;?^ hbV?2±{cS-5ISS^lft< 
•To TSffctCWU CMP (Chemical Mechanical Polls 
h ) Ig^ffil,^. CMPIiTIi, SffiCOVigffcfciJD 

+ ;I«*R*f ««MRt,** 0 CMP (WS) © 

ftS*C F 7 -f' X -y V tr&imiC «k 3 X «y ?V W £ ftfe <fc -3 

[0 0 7 9] ±f2©ta;xi§£ < J; >?J&£Lfc&&® 

<DS£3)5^Tfgfigbfcfe©c:i±a*t), 02 (d) foj* 

-task:, casts) 3*ffi9)zm&mm£¥- 

fT#ft&©ffi (^©fitJktf <? ^tffi A ten? S »Sgt®© 

* rij <£t>*^cfc%»fc^s;rx^*h©&gyi 

[0 0 8 0] 5:fc, 02 (d) tC^-r^teg^H^ 
T> «Atf s *0!$f|=?&5 4 3 8 2 1 5^fC^^tlT 
J; 5 &isiif£EM O S -r> *}&!&? £ c £&T*% 

(-1*) -> U zi lthl/>f2 ^rjgfig Lfc^ xtf 
^^>-V^g^tc J: t) h 2 rt^aifcrSffi 1 ± 

71/^5(0— ^X-y^V^-Jaat, Xlf^^5/+^a|6 
©fi!cM«iai: ife 1 m^/c^StlHlfT-p T h 2 
£\ Sfe/cXtr^r^->^;l/^5 ( 6fCTSi6ii^s 
fc> a«l±<Dxlf^^->v;l/K5, 6©^ffi^S<t 
Lfcc ioT, Xlf^^>-y^5<D— ^«rX>y^->^- 
Wm? « C tJt «fc •? h U>f 2 t?<DgaPg5^jE*' (5 % c 

S (5) <0— gBOX-y^^SOSli:, Xlf^^>-V7l/® 
(6) ^^Sfc^^SdHjfracfcJctt), *&tca 

(n) xif^4 ; ->-V;l/K5<Dx.y^->/^filBifct± > igft 

-WHM 5 cox-y ^ V^toStCJfgftTkS^^tc J: S V 
3>^©{t¥Wx-y^>^s/S*fflv^ti4:k:J:t> v {ft 
^•^-^c^paj^S^tcQ^^-rs d fctf T^So 
(m) xvf^^->^;l/jg (5) OfiE^5aafcxe#^> 
(5) ©xv^vyjiigi:^ |B]-<o^gBrt 
TjiScUT^.tatcLfc:©^ xtf ^^*;I/J«fit 
x-y^>^«iIIi:^^UT^3±T, ^(D«Qafcfe 

(-) xif^^;l/S (5) <D^iaai:xbf^+-> 
+ (5) ^x.y^i/^31^S5Jcff3«fc'3{cL?-c 



(12) 
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[00 8 11 05, 6tt, #£M^^ 
=^5^ ¥«*gW«M«-*3'y3>«« (IMS 1 

h 1 2 ©flaKca***^ ^ >» 3 
[0082] *mxmru*s me w 

h l^Vf- 1 2 OfcK*!*!'*" 
[0 0 8 33 St\ 0 5 (a) , (b) fcJtft*^ 

-> y 3 V*K 1 1 o±K"a» 1 4 a tttiWi i 

v^i2<ofi!iffi^mx-A-ttix-rs. tmao, ■ 

6 (a) hW^120*»fc»^« 
P^JE^S CF>E) . trtft*^ bl/Vf-12 
o«H!:*i**«£««0Tl«Ek:»W* 1 

nBum»s*K9 6(b) ess* * * ic b * 2 



[oo84]b i 2 ©iw-*-tnieHu-c 

^ So 

[00 8 51 iK^i'tMil BOrtRftKftV'T, 

(mm) isK^xit, Hxv«niB*o«BS*R 

O-mDOtfc (D/C) ri j 
gOtfc (F/E) *< rijfiUtWb^J 

[0 0 8 6] *fe* *fW©i5tcmr-^-»XUfch 
uyf - 1 2 *«w^fc»ftfcfe, ft i 



[0 0 8 7] C©*^ *3«lO»«»*T«a<0»«« 

fiffiSt® (**«■] *7X«9hVc ctssa©**) # 
y*©±» (WRSWIl) ©WKtfD***^*"* 

■ 1 3 mm * ±T«tt*i^±^** Ji fc 

(W 3 ©*«©»» ft3©jMI»»^ ' 

[0 0 8 9107. Sit, ***>*»CW*W* 

s«EoSBs^*^-r«Bi&»fiBia-e**o 08 cc> jc 
#j«*s«*flifiwsvy3vs« oms 

30 y. 2 2 Ort»C«**«JlS"J 3 ^ QlS?!tH) 2 

[0 0 9 0] *^fia^®T- ! fe^2©^fifi^i:^* ;5 

?SKT , S8 (b) rohu^zzoiweaaj 

[009 ll*f«H7 (a)~(d) tC75-T*^^ 
*/y 3VWR2 1 4 a*«**«l«2 

4«f»u F?nutt->x^«ae*^^ 

40 ^2 2*^fi!ct"2i 0 

(0 0 9 21 88 (a) CStTi^K, 

^2 2©wa»tffi»*. *t»«* 1000 
•cua»* l < li 1 1 0 0 ^c«iT«tr?> c fc* 9 

[0 0 9 31 ^UT. Sf<tK2 5*HF*J«WHC« 



(13) 
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<vtz, le^t^+^iz 6 ictt* h z<om 

[0094] ^LT, 08 (c) {C^-r<k3lC, XfcT£ 
[0 0 9 5] $fc^ ^.m(0mcb\y>f-Z 2<Dffin& 

ate, ajixe^^^^^s^fcBgpgp^s^tp^H 
■pis, 

[0 0 9 6] 0 9 tiu #ftM®JE^te:f3tf3¥S¥#®l£ 

>^BlPSe5rlStf-5^<x-v^v^saii^i / v hu> x 
f- 3 2 ^llSpgiKciliiiS^ogi^ b l^?- 3 3 *tms£\sT 

[0 0 9 7] £t\ 09 (a) iCyMrii 3 )^ 

bui/* 3 2 mit. i-x 

[0 0 9 8] fLT, 09 (b) tejjVT«fc3fc\ fig. 

2 ii b U^mnmw 1 * !? 

[0 0 9 9] l/-^h'7X?3 4 - ??l { 7-l'iy 

WHttftv 09 (c) fc^-r«fc^ki, H/yf 
F»spg5 (.bi>>?-±m <ox>y^vy«rff^ 0 

i^T> SXS^fe^^ajXxKT^^^^^flStC^^ 

[oioo] czlt\ bisi/7-3 3<DBtitmi£<Dy--<y; 
ic^r-gRtz mw 2 h 3 2 CirePfflW «, 
1 £!?J2;<> 2t±M^>5 L 3 2©gg^L I «fc t)^ 

[0 10 1] g§pgi50x<yf-^y©a (H/Vf 

3 tt> hb^3 2<0*OHSOt9(ct : r^T 
fc«fc<f\, ^<Drc46{Ct±, ^Pgi3(DX-v^yy$aa (M/ 
Vf-3 3<9Jg$) fcl^Xh^X^Sfcttgra^X^ 
KJOHSSLftgyc, SJtiMtgifeL<ttU-i>xhvx 

^)£<9fca6^xy ^yyias&fr 5 c t £1£Z 0 $ 

M-'V^igpcox-y^v^atOlpllSlcMLT, m so 
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« 3 1 »C h U^3 2 «r^1-«©Il*HSrr^Mfe L 
OS 5 OSffiQJgtt) #lc, ft 5 Q|gffl9ft|t«, m 1 ~ 

[0102] hi o« N *nm<Dmmici3i,f%!mim 

^X-y^-y^X^7?*Slf{tjP4 3*SLTfc<„ * 
LT, £<9#li^x£#^>^;l//&g2^xlf**^ 
7UM4 4«r^-T5o 0$»K MX@l?fe5 h UV^JK 
;&X!iOX<y^>y-7X^ecffll,->fcfll4 3<5D^g|5$rca 
-ap^g? L tf * * ~> * ;MK 4 4 %l3cBI-r -So 

"T^t, hUVf4 2<OP 1 9§M{cfeV>Tf±*ifg^>Un 
>4 4 a#j£fi-rs*\ &<fc£i4 3±TH±»tg4 1 (OM 

Tmmcomnttwzw&^rctb. mi\M4 3<o±gBfa± 

W>yay4 4b!t)'«it« t HUyf 4 2 

OBBPgl5^:il<*Xt!^^v'-v;l'JP4 4ttlfffc^4 3±*-> 

[0 10 3] <l<DJ;-5^|g^ HC 1 fclXtiHz A* 
X^Atc-fc^x-y^v^grr,, 

> (4 4 b) tim^^fCJttebTX^^V^U-hj!,^ 
#V^ftl6. 4 2<0jga5<O^»Jft^tt^X^^ 

*^-v;l>^ (4 4 a) fcifc^LTF^PgPCffi^^rifgate 
<9Xtf£3r^;HP (4 4 b) <D3-v=f-W\'— bltjz 
^fi5fC, BBPSPtDSSiW^X'y^V^g^C 

[0 10 4] C<D«t-5fC, Kftm-7^^4 3*SLft« 
^XtT^4 i ^^;l/^S*'e«fc, HClfeL<«H 2 

awtffHts't-ts (MpascD^Rx^^-v^-is 
[0105] «e>tc. aaixif^^^^^s^oxk: 

X y ^ >y-?Xt?lcm^tcm<m 4 3^5Ci:ej; 

•j^xws^ioii^siiirA^^s,, -z>&<o, mm. 

x tr ^ ^ -> ^ yl/M<o»M¥±§{t^T -5 J^&fc t x -y f - > 
^VX^lC^fc^t^^x-y^-yyx h -y/^fc LTfe 

[0 10 6] SNte, a«OCfc!9:A*6±5£U^J:5K, 
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[0 1 073 011^ *!>IteOfc8gtefctt*¥«i*« 

«©iB^e*^«w^src**- 011 (d) tc 

CO 1 0 8] **\ Hi 1 <a) (Ctj^J:-?^ 
gtcf?rg085£Obby*5 2«M+». cot-bv 

h x-y SS^'f *>*» 

a*ffl^«. *«t>* ^ 5 2 ******* 1 ± 

[0 10 9] *H-P, *WWWe*«' v **' 01 1 
(a) (c^-T«i*i:< hb>*5z«>rt»»c*&xe** 

t h by* 5 2 ©jwmm>s&&. 7**7 7 Xi/,J 3 

VK5 S©«WcMbTI». LP-CVDIC*V^T*» 
#XfcLTS 1H4 . ^iJ7^7.fcU-CH 2 fcffl^T 
6 0 0 xWF(OWKHl8m^i c fcte J: 

&&?<oimtt*K*m&*m-e b by***® 

Coiio] 5ie««, si i < c) L 
P-cvDrt-eiWM*arr c fc' 1? * aR,Sl£ ^ 

^y 3 >»s6k+*). cot*- bby*s20iao 
^•r*ck*^sns*v b«s«« (*«»w> 

C T% @«J5tfS2*3 9 0 0 1CM±»S b < tt 

1 1 o oxu±<o®mtf-z&'?z>z<> 0tB5 ^ 

*B«fc* *IM8HiL P -CVD*©*EESB«T'© 
L p _ c V D^gffrrSCkK^HSOfflSfflSH 



[0 111] ttt* 011 ( d > Kart**9ks M5 

4 5 6<Dm<owmwm*n?c b i i 

1 5 5 CJflM- 5 C t K* 0 b UV* 5 2 rt^ffift^A, 

tiff x^^-^m 5 4 «effl«f fc7*^7 r x 
y u 3 yji s 5 ©*-e b uy *sa&**f?5 c fc t rI 
|Bt?*%. ftfcU jjg|8b-b*t'jvsv>fca, 7**7 
,0 r^ , J3VO*T b by*rtSPJca*3i^^ fc-f 

ru w±oS77^^boffig!cSiiai^^Tt»^ 

* Vi l 2] t©**tc, ^aWtt-FK^** 

y y a y®R 5 b by* 5 2 ***u b b 
y* 5 2 rt*S*ft»S i ±tc7^7rxyy avs 

ao 5 5 *l£iiUT b by* 5 2 ©|W*S»M2*. « 6 
(sV**cklcJ:5J«S*ft:U ^ S«5 i±o# 

;i/777.yyayK5 5o«Kttflai'«T* fc * ,B&tt 

jWteSti*^ H«E«nf«:7*>l/7 r u ^ y^ 
ao *«yy 3 yi5 5 ©«Bl^«aWMfc«* lWiS * 1 " 

(d) bvy*52tt. jsfl5-eoffiJ:»)«,iJiP»T?©ffl 

^*tOkf*^ bW*©BW (SStSSSM) ^ 
t-SCkKiD, «a«W9> «*W^^7r 

oo v uy*^xscfco>T b uy*x? *y 

t:-chw+*a»*&v* ******* 7 ** 7r 
x-yy 3VK5 soffiMt^iSLt^s^t* 5 '**" 

a«sww*j«feb<»*wc i ©aft^misiiio b by 

i/y*oBgp«»x^*yyf 5 c fcc i 9MP»«£ 
if* c i:T7 =&rt/7 r x-y y 3 vms s <DW&m®± 

bby*5 2 0xSPOX-y 

*y ■PtfoWB' ^ 5 2 ®* * 5 * s 
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;P-y«y h«DiaT* , ®^£tt.5;b\ xtf#4*i/+;l/Jg5 
4*^fflf£SfcJ;t>fi£ffiiLfc^C, 7W7^->'Jn 

*f£z>lc?%» c<9J;?{cx^#^>*;i/^jia6&#|g 
^9J&ia8iiUT» Xtr^^^+;Vffi£Dfig)SIgfcfeV>T 

cm xtr^^>-v^ (54) <oismam.t^^ 

^■*)im (5 4) cox-y^v-^^^StStefrdCtk: 

*t>. Xkf^+Sx ir ;l,^gfc x . y ^-yyj aSt ^ jl ^ u 

^^Roaatt^Ks® p<3 -ex t; ^ *u ;vmfim t x 

5"* /MB 5 4<OX-y^>>/${lStCfcl/>Ttt^*< tti 

fiJ$t5. OSU, x^^i/^a(cfe^Tt±g§pgp* 
SSJR^cxy^vy^cfctfMjL^fciiK #Mg«?M 

So 

01/) tflx^T&s hby^^nieox-y^i/yv* 
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CO 1 1 3] £fc. ffi©#atUT. 7^l/7 7-^->'J 
3V*#mfct 3fci*><D®*gg/SXSK:*$^-t\ 7* 

5 4, 56 ©^SO^fflft^W^jsfet, U< K^-fx-y 

ffcfcfettSiniX!WS>£:|ni±-r 3 C t 5„ 
(^7©^SS<0^««) #fc. Jg7<E>H$SJgflg^ mi~ 

[01 14] £312. 1 3tts *HS8t<r>^tcfe^ 5 ^ 

^ssosiixg^-rmBS»fffiiaT?&5o mi 3 

(c) ^-r<J;3fc:, fSWif^MfSi/UnyS 
•tg (¥^->'J 3>^«) 6 1 «C h U'V^ 6 2 A^J^S 
tU C CO h 6 2 cQf*3mc{±P&S B V> 'J n >K (& 

ft*) 6 3 ttfimztiz 1 1 t>tc*<Dftmcimm*tn 

6 4^aa&ji*nrt/->«„ «m«i^6 4t±sst5@6 3© 

fe, ^©dfc^e,, S«6 lttNglf, i£fScS6 3 
t± PfflT-fe 0 (feS^«g« 1 tt pgiT% 6 3 it 

s ^tc^msftr set t^otv^o 

CO l 1 5] $-T N @12 (a) - (d) K-TK-tZo 
fc, i/'Jnylge 1 fc^fcM6 5£/8t,-»TgfPgp6 5 

a©ti®tCBlTScDiS$-C- f 6 2 *mfiEt-S 0 X-y 

5 i ^t*±K7'l'Xry?-vyjaafeL<ti'>i'y hx-y 
^ ^^"iafflcoi, ^-ftifrlc <t SS^ftx -y ^ > ^ffiS^rffl 
t/^So cc^-pcohL-v^e 2^»inxxg{cB8bTt±® 
lcOH^ffitlMHUT'feSo 

CO 1 1 6] *-LT\ SI 3 (a) K^-T^atC. Xt 
^^^•V^SjSKJ;?? hU>^6 2rt5r-g-i6fcS«6 

l±KXlf^^i>^;t/ai6 6^fi?^3 0 X^^f+S/^ 
^16 6c0^SXgfcfel-.Ttt, ^Xg^c:^3t/^T M^-y 
^62 f*)tiil$}^6 4 fcS&i&itrfctolc, xtr^^-> 

+ ^6 6«h IxV^ 6 2 (OrtfflK/iKg^ ^{Ctt 
[0 117] 013 (b) fc^fj:-5fc N xtf 
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**s'+/vk6 6<o±icmnum<om mvm 6 7* 
mum**^?, s*w&&*wm (6 4) fcbTtt, 

A 1 KO^TtiX^-y^y V^^SS^OP 
|gfttt*ft»K"r5fc*» ^JK^{C6 0 0'CeS©^ 

CO 1 1 8] «fc* {fiO^«i^i:UT{±. ^BfcV'J 

SgT-fc«o &JB F«Wt**«*Btl/T 
tt, TiKo> NK W, PcK Ptf^SCt 

^-rnfex^^^'jvy-f^a^opvDjstc 

«fct> h 6 2 *<D'&<Dmm. ( 3 0 

0—9 0 0*0 ic£V^V**->'*)l&6 6<D-a5fcS: 

set -eiEis^iiaA^tiAn-r * /tat*, mm t. l t h u> 

^6 2<9iW£^K*&&*rc£*^^£#£o * 

Co l l 9] »S#**i:L-E\ WW«IWMW>* 

«fcv\, <i<oM&. CVD&tcfct) F-^y bfcfratfX 
h U>ffitSit5. tt077 

arc**, itf^^v'-v^gsgrt-eaScbT^^* 
6 6<ommmt^F B ^v =i><omwM^— gc^sc 

gfcJ;tfiSSW§M6 7©j£m:;|ItC:fel,-.T, «&ft*lR)± 

»c «fc s wpgP'oxy w&wtwsy? a * 

[0 1 2 0] coDi-pC, SSiffl^^mtLT, 

© / >4<it,^fn* , i^fflv i 5 0 cne^isyrr* 

CO 1 2 1] ^UT, il 3 (c) tcfstJ:^!;:, 
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JW, Oft), hl/y^6 2^®93«afi^f5t ;! i I t7 

»?^-rst£^«7x^^bj±ti r 1 j *®s«»cffl 

CO 1 2 2] $fts ^m««6 4«S£StM6 3f*3KSJ6 

u>^?5i2^ai<u i5B7^ bourne*^ 

zo co 1 2 33 a 1 4 *$m<o&mtz33»z>*mim 
««DiajtiSigr^-rw«TPeiat?fes 0 @i 4 (b) £ 

Si/y^^sffi) 7 1 tcM^v^7 2*^^sn. C<D 

3#?s«£nT^So 

CO 1 2 4] S-T. 014 (a) 

>S«7 Z*tmi$\,rdk. 3-\ZZ*i/*r 

frmm&z «t t> h 7 2 ©rtgg^tofcSffi 1 ±k: 

xtr^^>^;^7 3*fiKP-rs. CKOi:*, YV>* 
30 7 2©±8PKS5^PA^ "-T" ^oTV^ttglffe 
oTt, SI 4 (b) fcSs-r.t^Ks ffl&^&iDfrl/^ 

«. 0$^ s«7 i±<ox.^^-y^/m7 3<omm 
frz>mg*ni<\ ^*<tt.hU'V^7 2«DBipWj:»j 

feS?t/-'fflg$-eoxt:^^>'^;l/Bi7 3&tfft&7 1 
^-r^o -ttpTv ^?Sr<i:*,hL'V^7 2<DF f aP^ 
fev^Txlf^^V•v;^K7 3<D^^<D "-r" *^oT 

CO 1 2 5] CcDtf&tifg 6 ^^-^1,75:7**7 

co 1 2 6] ms<ommm<own*%£7i. wmmw 
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T, PMm%:&f$.?Zm&teltBz He S?<D#X;£0. 
1-0. hAs/ftm&mKtSCtT'. B tfu 

*^-T?,«^-{cf±PH3 ^cd^X«:0. 1—0. 5'J 
Gf!9<95IJ5iS<9^S§) #fc, ^9 05HSI«O^^ ^1 

[0127] « i ©ussoj^cfc^ 

«§?amKfc^T&^*fr?«}:5fc:LT^S„ cnic 

So 

[oi2 8]^L<a, ism (M&T-evimim 

t. UT, «USia*Jg\ 9 5 0 *C~ 1 2 0 0 1 
(#t v 1 l 0 0V&.±£?%£^ <fc!3ja^T*feS) 

L<t±H2 *fct±#**X (He. Art) ^SSAUfei 
I£#0^ (1 0 — 3 0 0torr) 

Co i 29] zzmttmcit. itmitisT. 
/sag cf6igBapicj:sffliitt(Rr±) i &w0->«B:» 

co i 3 0] si $$mm.<DmEMmmmsKz> 

l 5 (a) <!D«J:3»cSISi(OM^V^2f«Jfcxlf^^^ 
■»;Mi5*J|g*Uft«tex Hz . 115010, 10^ 
8 OtorrOgajiaa^-pfctC^, Ell 5 (b) ©J;? 
fc» ii&*ft* , 8kM.fc. HU<H S15 (a) tfe 

ftfcis&tatyciStfT^So «io*?ii*^±iiico^aa^ 

IB) fcfeVT is V =i >m=?-(0^m (CTBfffiEJJt 
015 (b) OJ;5fc. «Ji^fil)W»*»6^fc«: 
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So 

[0 13 1] C<D£vl^ ¥WMSSO«lifi»jSfcL 
ffctt^igteffffl^fcfctfSSMtgM:. xkf;S^2/-wl/JP 

pt^t?x;i/-^ h fe!^i±-rso cnzv^m&m i © 
o$t), si i (b) <o7*>\s7T**mmm5 s*m 

C0 1 3 2] #®ftft<08&#yi«, WJ©fc:<fcS¥ 

(mi o<omm<omMO mi ocomrnvmrn*, 
m i Rxfm 6 <o$m<omm£ wmm&tttpMcmm? 

So 

[0 13 3] 02 (a) tejjVT «fc -p fc:. Wnv 

%fft£U 02 (b) te^-TidfC, iK^->f;« 
5^-gp^rx^^v^-TSo -*-bT, 016 (a)te^ 
^-<fc?»c, x^^->^;V^6^g$-tir5o C<Ot 
# N M^V^2©(p^S35tctf|i2^f:mA<T^So fCf, 
ao 016 (b) {C^TiSfC. Xtf^+i/-^;l/K5. 61C 

•SSo 01 6 (c) fC3jVr«fc-5fc x WJg, xtf 

^ ^->^ 8 o ^rfig^ura^ftBm^iitf o c 

ntcj:??, aii^ficosi^aisij-rsjifc^T^So c 
<ot%. <&&-?<Dix.!zmm8m (6 o otjwt) 

Co i 3 4] pLOi, xmikflr m#?F&ffiffi<Dnm 

40 3 0 0 'C~ 1 2 0 0 -CteTSo *fes ~> 'J :n>fllfci\ JA 

CO 1 3 5] Sg8 0iDfig^(£:fet,^ 0 16 (d) (C 

i7) ^ao i?3*{*Wfctt x it^i:LT, hl^?- 
x-y^>^-»HFgt}f» (S«SB8ffcKM55&) (g 

j&mimv&£) -»xt;si-4Hc u^f^sn; 
fiKK (ffiiBfiKKft<tsffljitt(Pi±) -* i %.mm-+&im 

so ^SS^^JSfflLT, hU^Xy^-^-^HFgt^ 



(18) 
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»iittfl±) ->WBEftT?^WfcffiRMS GB9 0&K 

aii^fisaaxs t bro^y ^ (300-1 

200U *jg^fei)VHi^U^ i ;nyfe^i/>t±7^;i/ 

[0 13 6] C©*9ic. *W*^OBBBf*ffifcU 
t\ ¥S{tiB®X^£te^T. MxVf-2rt<0ffl^xe 10 

fflUWe, x£**S/*;l«8ofcL<tt^lHR 
ill (c) tCfcVtbVVf 5 2rt<DS&M5 4, 5 

6 o^ffc^ix^c^T. m&m 54, 5 6 
1 1 <omM<oj&m &*Cs ^ 1 1 onflsojg®^ 

[0 13 7] 01 7K/jrf £5**:. hU- 

B/a<F/2 0 

[0 1 3 8] §£U<U*> 017 (a) K^Ct^\tW& 
9 10hl^V^9 2*C#U 017 (b) (ofrT^fc: 

as) fcBibTftaftfeHict^fc-rso 

[0 1 39] AfleHC4H7Sfc« SffifcLT, S 1 (1 4 
10) hl/VfXyfy^ TMAH*C<fc3 

y^ft»J««i«tt. 0=0. 45|im/min, a = 

[0 14 0] CKOiSfc. ¥*#«E9 lfchU>*9 

9 2ft*##fc¥S#S«9 l±lcxi;**i/ir;H«9 
3*»*U W»»R9 lO±OXl^#*2/ir;l/«9 
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.hxEOlfflfeK (B/a<F/2 0) SrKSSS-esAdfc 

[0 14 1] CO#&ttJBlO|iai*»teSlffit?«5o 
02 (a) , (c) hUV^ftklXtf 

fe, *6©*ara»cfcaffl"e**o o£*>, Si 1 
(a) tcfc^xhuv^5 2rt^r ; e;V7r^W*S 

hU^^cOWPSP^^Ji^F tU hl/Vf^Bi: 

tBll (a) lefeVT hl-O'*' 5 2I^tCXk:?^> 
■v;l«5 4*j«ftS-y:«ti:fefc:Bll 1 (b) fcfci^T 

*<XG. FfcOlWRT?* B/a<F/2j3«S^« 

[0142] cn*TKiHUT*ftaia^»BWfco 
^Twqa*rsfc> ±eo»i-i Komsmm^^r 
i±s/y nvsiiic^y n:/*xi;*^*;i'jfi*« , & 

^bfc)b\ ra«fl0lWXK»BttS i C^S i G e. G a A 

[0 14 3] gfc, «R«tkurjJB©Wi-i 10 
V&vtctf (MZ-li. 0 2 (d) fc:fc^T&fScJ13kJ:g 

nx^s«§ii> w*«, H2 (d) K*j^Tifciwi3^ 
±ics/y n vM^BasurdHit^ ur t 

[01] 1g 1 0«BB«*KW^*ftft©*W»WS 

[32] n c < ^m^wR^ms^t^mo 
[03] fiwffl t flE*c»-r*xi:*^v'^7i«o«;«W' 

[0 4] »Rft«teJ«-5HC lxy^WbO 

[05] m 2 ®$fl0ea*KH? ^ rc*o^s*s« 

[06] irI u < ^#^s«o»fffi^^*r m^0o 
[07] mz ommmttw%$ % tz.tb<o*m&w& 

[0 8] BC< 4MWt»ROKffi*asrr«aBo 
o [0 9] 4 o*JBeB*«Wr * fc*o*»f*»S 
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CHio] m 5 vmmmztwmt « jfciM>¥«im 
[eh i] jft6<DWgtt^iy]?«ft&o¥*tt£ 

[ia 1 3 ] iri h < ^mwmm.<o^m^ys<tm^mo 
[014] sg 8 tonss^^B^-r zratxDimim 

[016] mio commmmzmw? a fcjs&o^f* 
s«oD»f0*^-r«s;0o 

[017] ^11 cD^Sm^ltt^-r 5 fci&<9¥t3<* 
S«O»F®*zR-rmiC0o 

[018] fc&&ffi%mmt 5 r C i6cDgs»fffiig 0 

[019] ttSttSffifcWW-frSfci&^Bxe**^ 
[0 2 0] SeS5*Effi^riigg-r5fc4i)cr)a)lxtft?^>' 
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[021] %mm*ma-?z>rztbv>vvz/*z.\zz 

[022] S£*affi5&|«H^^-^ fcJ&OSJRx If*^ 

l->U3>ife 2 ■ VU^, 3 -ffifltM. 4-ffif 
ffcit 4a-0Bpgj5, S-XVf^+^+^l/Jg, 6-Xt! 

>WS, 2 2-hU>f, 2 3-«fti, 2 5 -Mft 
2 6-lW+->t;H, 3 1- J"j3Vlfi % 3 

4 3-SKtR> 4 4 ••Xfcf^^5/-t;l/JK N 5 1-'>'j3 
>»«s 5 2 -hU>f, 5 3-*tt». 5 4- 
^•WWR. 5 5-7Wrxa 5 6- 
6 1 -5/U xiVWS, 6 2 

-fVavii, 7 7 3-WUr, 80 

■•■xK**ft«* 9 1 9 2-M/V 

3% 9 



6 3- 
, 7 1 
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